Appl.No. .10/005,178 
Amendment dated October 7, 2003 
Reply to Office Action of June 3, 2003 

The following Listing of Claims will replace all prior versions, and listings, of claims 
in the application. 



LISTING OF CLAIMS: 



1. (Cancelled) 



I'i. 

"'fS. (Curreijtly amended) The metallic seal according to claim 4--^, wherein 
said first and s cond directions of said first and second sealing surfaces are arranged 
substantially parallel t > said center longitudinal axis. 



said first and 



(Currei tly amended) The metallic seal according to claim 



4^. 



wherein 



icond directions of said first and second sealing surfaces are arranged 



to face substantially ipdially relative to said center longitudinal axis. 

\ * ^ (CurrJntly amended) A metallic seal comprising: 

a first annular end section having a first annular sealing surface facing in a first 
direction and lying in a first contact plane to contact a first member for creating a first 
annular sealing damitherebetween, said first annular sealing surface being formed on a 
convexly curved susface; 

a second annular end section having a second annular sealing surface facing in a 
second direction that is opposite to said first direction, and lying in a second contact plane 
that is substantiall>j parallel to said first contact plane to contact a second member for creating 
a second annular slaling dam therebetween, said second annular sealing surface being formed 
on a convexly cur ^ed surface; and 

an annular center section extending between said first and second annular end sections 
to form a ring hav ng a central passageway with a center longitudinal axis, said annular center 
oconically shaped with said first and second annular end sections being 
ged at opposite ends of said annular center section such that sealing loads 
applied substantially perpendicularly on said first and second annular sealing surfaces 
primarily deform laid metallic seal due to torsional stress of said metallic seal, said first and 
second annular en& sections and said atmular center section being arranged to form an S- 
shaped cross sectional profile, 



section being fins 
contiguously arrai 
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said first and secc nd sealing surfaces being spaced apart by a first distance measured 
parallel to said center Ion ptudinal axis that is substantially equal to a second distance 
measured perpendicular t ► said center longitudinal axis between said first and second sealing 
surfaces. 



(Current! 

comorisine: 

a first annular er 


jl amended) The A metallic seal according to claim 1, wherein 
m section having a first aimular sealing surface facing in a first 


direction and lying in a 


first contact plane to contact a first member for creating a first 


annular sealing dam the 


[ebetween, said first annular sealing surface being formed on a 


convexlv curved surfac 

a second annul^ 


ix 

' end section having a second annular sealing surface facing in a 


second direction that isa 


opposite to said first direction, and lying in a second contact plane 


that is substantially paiSa 


lUel to said first contact plane to contact a second member for creating 


a second annular sealimj 


I dam therebetween, said second annular sealing surface being formed 


on a conyexly curved surface, each of said convexlv curved surfaces oxtond extending 
through an arc of about 60°: and 

an annular ceiiter section extending between said first and second annular end sections 



to form a ring havingla central passageway with a center longitudinal axis, said annular center 
section being fiiistocAnicallv shaped with said first and second annular end sections being 
contiguously arranged at opposite ends of said annular center section such that sealing loads 
applied substantiall J perpendicularly on said first and second annular sealing surfaces 
primarily deform said metallic seal due to torsional stress of said metallic seaU said first and 
second annular end/sections and said annular center section being arranged to form an 



shaped cross sectional profile . 



limJ^w 



(Oijginal) The metallic seal according to clainvlf, wherein 
said annular center section has a slope of about 45® with respect to said center 
longitudinal axis. 
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8. (Currently Amendecw A metallic seal comprising: 

a first annular end section Having a first annular sealing surface facing in a first axial 
direction and lying in a first contalt plane to contact a first member for creating a first 
annular sealing dam therebetweea, said first aimular sealing surface being formed on a first 
convexly curved surface at a loc^ion that is spaced fi'om a first firee end of said first annular 
end section; 

a second aimular end section having a second annular sealing surface facing in a 
second axial direction that is opposite to said first axial direction, and lying in a second 
contact plane that is substantialw parallel to said first contact plane to contact a second 
member for creating a second ggmular sealing dam therebetween, said second annular sealing 

id convexly curved surface at a location that is spaced fi-om a 
second firee end of said second aimular end section; and 

an annular center sectic n extending between said first and second annular end sections 

passageway with a center longitudinal axis, said annular center 
laped with said first and second annular end sections being 
contiguously arranged at opposite ends of said annular center section such that sealing loads 
applied substantially perpendicularly on said first and second annular sealing surfaces 
primarily deform said metallij seal due to torsional stress of said metallic seal, said first and 
second annular end sections and said annular center section being arranged to form an S- 
shaped cross sectional profile Svith said first and second annular sealing surfaces being 
located closer to midpoints of paid first and second convexly curved surfaces than to said 
opposite ends of said annular eenter section and said first and second fi-ee ends, respectively, 
said first and second slaling surfaces being spaced apart bv a first distance measured 
parallel to said center longitudinal axis that is substantiallv equal to a second distance 
measured perpendicular to sa|d center longitudinal axis between said first and second sealing 
surfaces, said first and secona contact planes of said first and second sealing surfaces being 
arranged substantially perpeiMicular to said center longitudinal axis. 

9. (Currently Armended) A metallic seal comprising: 

a first annular end seltion having a first annular sealing surface facing in a first radial 
direction and lying in a first eontact plane to contact a first member for creating a first 
annular sealing dam therebetween, said first annular sealing surface being formed on a first 



to form a ring having a central 
section being firistoconically 
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convexly curved surface at a location ^at is spaced from a first free end of said first annular 
end section; 

a second annular end section having a second annular sealing surface facing in a 
second radial direction that is opposi^ to said first direction, and lying in a second contact 
plane that is substantially parallel to said first contact plane to contact a second member for 
creating a second annular sealing dam therebetween, said second annular sealing surface 
being formed on a second convexly/curved surface at a location that is spaced from a second 
free end of said second annular endf sectio n, each of said first and second convexly curved 
surfaces extending through an arc pf about 60*^ : and 

an annular center section epctending between said first and second annular end sections 
to form a ring having a central pajBsageway with a center longitudinal axis, said annular center 
section being frustoconically shmed with said first and second annular end sections being 
contiguously arranged at opposite ends of said annular center section such that sealing loads 
applied substantially perpendicularly on said first and second annular sealing surfaces 
primarily deform said metallic/seal due to torsional stress of said metallic seal, said first and 
second annular end sections amd said annular center section being arranged to form an S- 
shaped cross sectional profilelwith said first and second annular sealing surfaces being 
located closer to midpoints of said first and second convexly curved surfaces than to said 
opposite ends of said annulal center section and said first and second free ends, respectively, 

said first and secondlcontact planes of said first and second sealing surfaces being 
arranged substantially parallel to said center longitudinal axis. 



inx^f^ 



(Original) I The metallic seal according to clainp^ wherein 
said first and second sealing surfaces are spaced apart by a first distance measured 
parallel to said center lonlitudinal axis that is substantially equal to a second distance 
measured perpendicular jb said center longitudinal axis between said first and second sealing 
surfaces. 



(Currenjfy amended) The A metallic seal according to claim 1, wh e r e in 

comprising: 

a first annular fend section having a first annular sealing surface facing in a first 
direction and lying inff a first contact plane to contact a first member for creating a first 
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annular sealing dam therebetween, sajd first annular sealing surface being formed on a 
convexlv curved surface; 

a second annular end section/having a second annular sealing surface facing in a 
second direction that is opposite togaid first direction, and lying in a second contact plane 
that is substantially parallel to saidr first contact plane to contact a second member for creating 
a second annular sealing dam the/ebetween, said second armular sealing surface being formed 
on a convexlv curved surface; aqd 

an annular center sectioA extending between said first and second aimular end sections 
to form a ring having a central massagewav with a center longitudinal axis, said annular center 
section has having a slope of about 45® with respect to said center longitudinal axi s, said 
annular center section being mistoconicallv shaped with said first and second annular end 
sections being contiguously Arranged at opposite ends of said annular center section such that 
sealing loads applied subst^tially perpendicularly on said first and second annular sealing 
surfaces primarily deform said metallic seal due to torsional stress of said metallic seal, said 
first and second aimular end sections and said annular center section being arranged to form 
an S-shaped cross sectioipl profile . 

I 

(Currentw Amended) The metallic seal according to claim ij^, wherein 
said seal is fomied of a corrosion resistant alloy. 



i 



(Currently Amended) The metallic seal according to claim 4-J<f, wherein 
said seal is foipned of a material selected fi-om the group of nickel based alloys, 
copper based alloys, fin, alimiinum based alloys and stainless steel. 

^ 1 

j^. (Cunpntly Amended) The metallic seal according to claim 4 - >r , wherein 
said first anq second annular end sections have substantially identical cross sectional 



profiles that are iny< 



15. (Can 



rted. 



elled). 
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(Previously presented)] The metallic seal according to clain\^^^wherein 

said convexly curved surface^ extend from a free end of said seal to said annular 
center section. 



(Original) The metallic seal according to claim wherein 
said annular center section pas a slope of about 45^ with respect to said center 
longitudinal axis. 



18. (Cancelled) 

(Previously presXted) The metallic seal according to claim ^t^fwherein 

said annular center sectipn has a straight cross-sectional profile. 



20. (Cancelled) 

JPL. (Currently am| nded) The A metallic seal acoordmg to claim 20, wherem 
comprising: 

a first annular end sdbtion having a first annular sealing surface facing in a first 
direction and lying in a firsy contact plane to contact a first member for creating a first 
annular sealing dam therebetween, said first annular sealing surface being formed on a first 



end section: 

a second annular 


Jnd section having a second annular sealing surface facing in a 


second direction that is opposite to said first direction, and Iving in a second contact plane 


that is substantially para^ 


Iflel to said first contact plane to contact a second member for creating 


a second annular sealing 


Idam therebetween, said second annular sealing surface being formed 


on a second convexly cJ 


rved surface at a location that is spaced from a second free end of 


said second annular encS 
extends extending throJj 
an annular centii 


section, each of said first and second convexlv curved surfaces 
^h an arc of about 60°; and 

• section extending between said first and second annular end sections 


to form a ring having ale 


;entral passageway with a center longitudinal axis, said annular center 


section being fiiistocoi|i( 


:allv shaped with said first and second annular end sections being 







Page 7 of 17 



Appl.No.. 10/005,178 
Amendment dated October 7, 2003 
Reply to Office Action of June 3, 2003 

contiguously arranged at opposite ends of s^d annular center section such that sealing loads 
applied substantially perpendicularly on saiA first and second annular sealing surfaces 
primarily deform said metallic seal due to prsional stress of said metallic seal, said first and 
second annular end sections and said annular center section being arranged to form an S- 
shaped cross sectional profile with said fi&t and second annular sealing surfaces being 
located closer to midpoints of said first aiyd second convexlv curved surfaces than to said first 
and second firee ends, respectively . 



(Currently amended) Th^ A metallic seal according to claim 20, wh e r e in 

comprising: 

a first annular end section having a first annular sealing surface facing in a first 
direction and lying in a first contact plane to contact a first member for creating a first 



annular sealing dam therebetween, said first annular sealing surface being formed on a first 



convexlv curved surface at a location t^^at is spaced fi-om a first fi-ee end of said first annular 
end section; 

a second annular end section h&ving a second annular sealing surface facing in a 
second direction that is opposite to said first direction, and lying in a second contact plane 
that is substantially parallel to said fi^t contact plane to contact a second member for creating 
a second aimular sealing dam therebetween, said second annular sealing surface being formed 
on a second convexlv curved surface at a location that is spaced fi"om a second fi'ee end of 
said second annular end section: ane 

an aimular center section e^acending between said first and second annular end sections 
to form a ring having a central passageway with a center longitudinal axis, said annular center 
section feas having a slope of aboiA 45** with respect to said center longitudinal axi s, said 
annular center section being frustpconically shaped with said first and second annular end 
sections being contiguously arramged at opposite ends of said annular center section such that 
sealing loads applied substantially perpendicularly on said first and second annular sealing 
surfaces primarily deform said metallic seal due to torsional stress of said metallic seal, said 
first and second annular end seltions and said annular center section being arranged to form 
an S-shaped cross sectional profile with said first and second annular sealing surfaces being 
located closer to midpoints ofpaid first and second convexlv curved surfaces than to said first 
and second fi'ee ends, respectfvelv . 
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A 



(Currently amended) TJ^ A metallic seal according to claim 20, wh e rein 
compnsmg: / 

a first annular end section havmg a first annular sealing surface facing in a first 
direction and lying in a first contact mane to contact a first member for creating a first 
annular sealing dam therebetween, aaid first annular sealing surface being formed on a first 
convexlv curved surface at a location that is spaced fi-om a first firee end of said first annular 
end section; / 

a second annular end sectpn having a second annular sealing surface facing in a 
second direction that is oppositeAo said first direction, and lying in a second contact plane 
that is substantially parallel to said first contact plane to contact a second member for creating 
a second annular sealing dam merebetween, said second aimular sealing surface being formed 
on a second convexlv curved ^face at a location that is spaced firom a second fi'ee end of 
said second annular end section; and 

an annular center secmon extending between said first and second annular end sections 
to form a ring having a centml passageway with a center longitudinal axis, said annular center 
section being finstoconicalw shaped with said first and second annular end sections being 
contiguously arranged at opposite ends of said annular center section such that sealing loads 
applied substantially perplndicularlv on said first and second annular sealing surfaces 
primarily deform said meftallic seal due to torsional stress of said metallic seal, said first and 
second aimular end sections and said aimular center section being arranged to form an S- 
shaped cross sectional fffofile with said first and second annular sealing surfaces being 
located closer to midpoints of said first and second convexlv curved surfaces than to said first 
and second firee ends, respectively. 

said first and ^cond sealing surfaces afe being spaced apart by a first distance 
measiu-ed parallel to /aid center longitudinal axis that is substantially equal to a second 
distance measured perpendicular to said center longitudinal axis between said first and 
second sealing surf^es. 
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